INTRODUCTION
The middle and lower reaches of Yangtze River metallogenic belt is one of the most metal endowed geological regions in east China, and host more than 70 medium and large iron, copper, gold deposits, which is distributed at seven ore districts ( Figure 1 ; Pan et al., 1999) . Tectonically, the region is located in the east side of suture zone between the North China Block (NBC) and the South China Block (SCB) as indicated by the Tan-Lu Fault. Radiometric dating (Li et al., 1989) , paleomagnetic study (Zhao et al., 1987) , and tectonostratigraphic analyses (Yin et al., 1993) indicate that the NCB and SCB began to collide in the eastern part of the NCB in the Early Triassic. However, large amount zircon U-Pb dating results show that the extensive magmatism and metallogenesis occurred in early Cretaceous, range from 145 Ma to 120 Ma and peaked at 140 Ma and 125 Ma (Zhou et al., 2008) . It is clear that the magmatism and related ore forming processes occurred in the intra-continental setting. The Andean type metallogeny and deep processes have been well understood, the questions of why so many metal ore deposits occurred in intra-continental setting, what are the deep dynamic processes that control the initiation and evolution of the mineral system, have interested ore geologists for decades.
Deep mineral exploration has been the world trends, the threedimensional (3D) geologic models can help us better understand the architecture of a region and assist in predicting new discoveries at depth. Recently, 3D geologic model construction for orebody delineation and target prediction has been becoming a routine in the deep mineral exploration. Integrated geophysical data, in particular, the seismic reflection profiles are essential in constructing 3D geologic model.
Supported by the SinoProbe project, we have conducted multiscale, extensive deep exploration over the middle and lower reaches of Yangtze metallogenic belt and the major ore districts ( Figure 1 ). The high-quality datasets available for terrane-scale analysis includes: broadband seismic, deep seismic reflection, wide-angle reflection/refraction and longperiod magnetotelluric (MT); and these available for domainand district-scale analysis include: high-resolution seismic reflection profiling, magnetotelluric (MT), 1:50, 000 scale gravity and aeromagnetics; and these available for mine-and camp-scale analysis include: AMT, CSAMT, TEM and SIP over several known deposits.
In this paper, we present the results from terrane-scale and domain-scale deep exploration. The terrane-scale results provide the detailed information about the lithospheric architecture and deep processes, which help us understand the formation of the "sources" region of the mineral system, the district-scale results, however, provide the physical features of the "conduit" and "trap" site of the mineral system, which could help targeting in depth deposits.
LITHOSPHERIC ARCHITECTURE AND DYNAMIC OF THE YMB
Base on the recorded broadband seismic data, we have performed teleseismic tomography, noise tomography and teleseismic two-plane-wave tomography, receiver function profiling and measurement of shear-wave splitting parameters, and have obtained the three dimensional P-and S-wave velocity structure of the upper mantle (Jiang et al., 2013 Ouyang et al., 2014) , the variations of major boundaries, e.g. LAB and Moho and also the upper mantle deformation . The deep seismic reflection (Lü et al., 2015) and refraction profile revealed the detailed multi-scale crustal "conduit" for fluid migration, and also the "footprint" left by the fluids. The major results and geologic interpretation are summarized as the following:
1. Teleseismic tomography shows that there exists two beltparallel high-velocity and one low-velocity anomalies in the upper mantle beneath the YMB, called "sandwich" structure The lower-V body and the deeper high-V body, centered at SUMMARY Financed by the SinoProbe, a national collaborative multidisciplinary Earth science research project in China, the authors has conducted multi-scale and integrated geophysical exploration across the middle and lower reaches of Yangtze Metallogenic Belt (YMB) in east China. The data range in scale from terrane, district to camp or mine.
The methods included broad band seismic, reflection seismic profiling, magnetotelluric sounding and gravity and magnetic modelling. The results provide first-order insights into the physical and structural properties of the lithosphere and upper mantle beneath the YMB, and thus provide in depth understanding of the deep processes that control the initiation and evolution of intra-continental mineral system.
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AEGC 2019: From Data to Discovery -Perth, Australia 2 150 km and 300 km respectively, dip slightly to the southwest ( Figure 2 ). The shallower high-V anomaly is explained as the current lithosphere (crust), the deeper high-V one as the delaminated lithosphere, and the sandwiched low-V anomaly as the upwelling hot asthenosphere. The shear velocity model derived from noise tomography and two-plane-wave tomography is quite consist with that of the teleseismic Pwave velocity model, a clear low-velocity zone at ∼100-200 km depth is observed beneath the Middle-Lower Yangtze River Metallogenic Belt. The north NingWu and NingZhen ore districts are clearly characterized by the strongest low velocity anomaly in the uppermost mantle at ∼70-200 km depth. The depth extent of the low-velocity zone becomes shallower and the amplitude of low velocity anomaly becomes stronger from the southwest JiuRui ore district to northeast NingWu ore districts. 4. Based on the results of the integrated geophysical exploration, combining with the recent geochemistry results, a geodynamic model is proposed for the formation of the worldclass metallogenic belt, this model includes several key deep processes, e.g. the subduction of intra-continental sublithosphere, the thickening and delamination of crustal roots, the upwelling of asthenosphere, the melting of delaminated lower crust, the underplating of the melts to the crust-mantle boundary and subsequent MASH (Melting, Assimilation, Storage and Homogenization) processes. Either the melting of delaminated lower crustal material or the MASH processes may contribute to the formation of adakiticlike magma, which is considered to be the "sources" of the mineral system. The adakitic-like magma/fluids rose up along "crustal penetrating" thrust faults to the shallow crust, and reacted with country rocks to form mineral deposits.
CRUSTAL ARCHITECTURE AND 3D GEOLOGIC MODEL OF MAJOR ORE DISTRICT
We have performed high-resolution seismic profiling, MT sounding and 1:50000 gravity survey in the major ore districts of YMB, For example, in Lu-Zong ore district, five intersecting integrated geophysical profiles with seismic reflection and MT data and 1:50,000 gravity data were collected. In Tongling ore district, six parallel integrated geophysical profiles with seismic reflection and MT and 1:50,000 gravity data were collected as well. Similar work was done in the Ningwu, Anqing-Guichi and Jiurui ore district. With these datasets, combining with geology, drillholes and aeromagnetic data, the 3D geologic model for each mineral districts was constructed. In the following section, we take Lu-Zong ore district as example to show how the 3D geologic model could reveal the upper crust structure and aid for deep mineral targeting.
Lu-Zong ore district mainly consists of a northeast elongated volcanic basin and surrounding Paleozoic to Mesozoic strata and Cenozoic sedimentary basin, due to the long tectonic evolution history, the deep structure and composition is very complicated. With the recent discoveries of the Nihe, Xiaobaozhuang iron deposits, and Shaxi porphyry copper deposits at a depth of over 700 m, the Lu-Zong ore district is listed as one of the top priority domains for deep mineral exploration. Based on the analysis of deep seismic data, a series of new discoveries regarding the architecture and composition were obtained as summarized in the following:
1. The Lu-Zong ore district consists of four major crustal blocks, they are Shaxi uplift, Qianshan-Kongcheng depression in the west, Lu-Zong volcanic basin and "along-river" uplift in the east. The north-south crustal elements show the northward "step-type" uplift, juxtaposed by two step-like faults, the WNW-ESE trending Tangjiayuan-zhuanqiao Fault and the Lujiang-Huangguzha-Tongling (LHTD) Fault.
2. Lu-Zong volcanic basin presents a non-symmetrical shape with four inward dipping boundary faults. The northern and eastern boundary faults are deep faults, which control the development and evolution of the Lu-Zong volcanic basin. There are three WNW-ESE trending faults and six NE-SW trending faults cutting over the ore district. From north to south, they are LHTD, Tangjiayuan-Zhuanqiao fault and Yijing-Taojiaxiang fault; from the west to the east, six faults are Tan-Lu, Chuhe, Luohe-Quekou, Zongyang-Huangtun, Taojiawan-Shijiawan and Changjiang thrust fault.
3. The formation and evolution of the ore district was mainly affected by the Yanshanian intracontinental orogeny, and experienced the Middle-Late Jurassic contraction and subsequent Cretaceous extension, possibly due to the paleo-Pacific NW-trending subduction. Some findings regarding the nature of the faults were first obtained, e.g. the Changjiang thrust fault is a thrust system in nature, LHTD is a SWdipping detachment. Two Jurassic basins was found, surrounding the northeast and southeast of Lu-Zong volcanic, the authors inferred that it might be the product of postcollision extension of Indosinian orogeny during the middle and early Late Triassic. 4. The 3D geologic model of Lu-Zong ore district has been constructed (Figure 3 ) by the method proposed by Lü et al. (2013) . The results define the geometry, depth, and physical properties of geological bodies at depths. The 3D visualization of the results assists in understanding the spatial relations between various geological bodies and the ore-controlling intrusions. The model has confirmed most previous knowledge, but also revealed new features of different folds and intrusions that are important for planning exploration at large depths. A number of deep targets have been chosen by combining the conceptual mineralization model in the district with the 3D geological model. One testing deep drilling has confirmed the uranium mineralization at depth from 1500 m to 1750 m.
CONCLUSIONS
A large mineral deposit or mineral system is the consequence of geological processes which operated at a range of scales, from global, regional to microscopic (Blewett et al., 2010) . The lithosphere-asthenosphere boundary (LAB) beneath YMB is around 70 km and shallower than adjacent area. The P-and S-wave velocities are much slower beneath the mineralized YMB terrane than the less mineralized adjacent region. A southwest-dipping high-velocity body occurs at 300 km depth may represent the delaminated eclogite layer. The deep seismic reflection profile reveals abnormal crustal architecture beneath YMB, indicating the main tectonic mode has been compression, which was shifted to extension during early Cretaceous. All these geophysical features provide clues of that a series deep dynamic processes have been occurred, and these make a favorable environment to induce mineral system and thus mineral deposits.
Domain scale deep exploration could provide detailed information regarding to the crustal structure, such as basement faults, upper crust domes, intrusions and folds. A number of deposits are located in the Lu-Zong above or adjacent to basement fault and intrusions, suggesting a relationship between the structure and mineralization. When the reflection seismic data are integrated with regional gravity and magnetic data, the 3D architecture of the upper crust can be mapped. This map provides not only information on the mineral system, but the deep targets for mineral exploration.
